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TECHNICAL NOTE
Endoscopic surgery of the parathyroid glands:
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Summary Targeted endoscopic parathyroidectomy without gas insufﬂation is a relatively
non-invasive means of discovering and resecting parathyroid adenomas in sporadic primary
hyperparathyroidism. This standardized technique depends on the quality of the preoperativeSestamibi
scintigraphy;
Endoscopic
parathyroidectomy
imaging: cervical ultrasound and sestamibi scintigraphy, and can be optimized by preopera-
tive insertion of an ultrasound-guided ‘‘harpoon’’ and rapid peroperative parathyroid hormone
analysis. Failure rates range between 1.7% and 4%.
© 2013 Elsevier Masson SAS. All rights reserved.
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Sporadic primary hyperparathyroidism (SPH) is a common
endocrine disorder characterized by inappropriate parathy-
roid hormone (PTH) secretion by one or several parathyroid
glands. The most frequent clinical and biological symptoms
involve bone tissue (osteoporosis, bone pain) and kidneys
(lithiasis, impaired creatinine clearance), but diagnosis is
increasingly made on discovery of asymptomatic hypercal-
cemia. Incidence of such cases is estimated at one in 500
females and one in 1500 males [1,2].
Complete resection after precise identiﬁcation of the
pathologic tissue is the only treatment enabling symptom
resolution and long-term cure [1,3]. Parathyroid surgery,
however, is often difﬁcult: the main cause of failure is
non-detection of a single adenoma with unusual or even
ectopic topography. The second cause of failure is over-
looking multi-gland involvement with hyperplasia or double
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http://dx.doi.org/10.1016/j.anorl.2012.11.006denoma: a pathologic gland is diagnosed, but inappropriate
TH secretion persists or recurs, indicating residual patho-
ogic parathyroid tissue [2].
SPH involves a single adenoma in 89% of cases, double
denoma in 4%, hyperplasia in 5.5% and parathyroid ade-
ocarcinoma in less than 1% [2,3]. The rate of multi-gland
arathyroid pathology ranges from 2.4% to 16% [2,4]. This
igh rate of benignity and histopathologic variability lead
o two requirements: preoperative topologic analysis by
ervical ultrasound and sestamibi scintigraphy [2,3,5], and
elatively minimally invasive surgery — the latter presently
onsisting mainly in the endoscopic parathyroidectomy pro-
edure ﬁrst described by Paolo Miccoli, associated for some
uthors to rapid peroperative PTH assay [6,7]. This targeted
trategy is increasingly replacing traditional exploration of
he parathyroid migration areas by bilateral cervicotomy
1,2,6].
urgical techniquendoscopic parathyroidectomy without gas insufﬂation is
erformed under general anesthesia, with the patient in dor-
al decubitus with the head in slight hyperextension as for
served.
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Figure 1 First exploration area: sub-lobar superﬁcial, right
side. 1) sternohyoid muscle (superﬁcial Farabœuf retractor);
2) sternothyroid muscle (superﬁcial Farabœuf retractor); 3)
trachea; 4) inferior thyroid veins; 5) medial thyroid veins; 6)
superior thymic pouch fat. TL: right thyroid lobe; PA1: lower
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Figure 2 Second exploration area: deep latero-lobular per-
inervous (intercarotid-thyroid space), right side. 1) lateral
Langenbeck retractor on sternocleidomastoid and subhyoid
muscles; 2) medial Langenbeck retractor on thyroid lobe in
en rotation; 3) medial thyroid vein controlled by clips on the
internal jugular vein (3′); 4) common carotid artery. ITA: infe-
rior thyroid artery; RLN: right recurrent laryngeal nerve; T:
trachea; E: esophagus; PA1: lower (P3) latero-lobular prener-
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rP3) sub-lobular extracapsular parathyroid adenoma; PA2: lower
P3) parathyroid adenoma in thymic pouch fat.
hyroid surgery. A medial transverse skin incision of 2 cm
s made two ﬁnger-widths from the superior edge of the
ugular notch of the sternum. An endoscopy exploration
unnel is performed, with opening of the median cervical
ine and identiﬁcation of the trachea, sternothyroid mus-
le and also the isthmus of the thyroid gland. Once these
ave been identiﬁed, long (8 cm) Langenbeck retractors are
ositioned, with a medial retractor for the thyroid gland
ositioned toward the medial line and a lateral retractor for
he sternocleidomastoid and sternothyroid muscles toward
he exterior; the panoramic endoscope (3.5mm diameter,
0◦ angle) can now be introduced in Cunéo and Loré’s
‘spider’s web’’ space, medially between the visceral axis
nd the common carotid artery, beating and clearly visible
aterally. The principal surgeon stands to the patient’s right
f right-handed, with the endoscope in his or her left hand
nd the active instrument in the right hand; the ﬁrst assis-
ant stands at the patient’s head, holding the Langenbeck
etractors; the second assistant stands to the left, with the
spirator; all must have a free view of the video-screen.
hree areas are successively explored: the ﬁrst is at the
ase of the thyroid lobe, around all its facets, especially
he inferior and lateral, but at all events forward of the pre-
umed trajectory of the recurrent laryngeal nerve, which has
et to be located (Fig. 1). The parathyroid adenoma is usu-
lly purplish brown, with a light yellow fatty ‘‘cap’’; easily
etached from the thyroid tissue, in an extracapsular posi-
ion, generally about 1 cm in size and more than 50mg in
eight (compared to a normal parathyroid gland of 5mm
nd 50mg).
The next step involves locating the inferior thyroid artery,
hich runs forward of the prevertebral scalene muscles,
e
a
a
oous parathyroid adenoma; PA2: lower (P3) latero-pharyngeal
etronervous parathyroid adenoma.
ransversally from the posterior side of the common carotid
rtery to the lateral posterior side of the thyroid gland;
dentifying the inferior thyroid artery and trachea in the
revious step helps now identify the recurrent laryngeal
erve itself, forward of the esophagus on the left and on
line equidistant between the inferior thyroid artery and
he trachea on the right. This second area of exploration is
ntended to look for a hypothetical parathyroid adenoma in
n inferior location (gland derived from P3, the third endo-
ranchial pouch) under the transverse axis of the inferior
hyroid artery (Fig. 2). This area may require hemostasis
y clipping the medial thyroid vein or some inferior thy-
oid veins, so as to be free to shift the posterior side of
he thyroid gland medially by means of the medial Langen-
eck retractor. The third area of exploration is intended to
ook for a hypothetical parathyroid adenoma in a superior
ocation (gland derived from P4, the fourth endobranchial
ouch), above the transverse axis of the inferior thyroid
rtery. Zuckerkandl’s thyroid tubercle, a posterior exten-
ion to the thyroid gland found in almost 90% of cases, lies
orward of the parathyroid gland and recurrent laryngeal
erve (Fig. 3). This entire exploration may be performed
ilaterally via the one medial incision.
If no parathyroid adenoma is found, the gland is con-
idered ectopic, and the superior thymic region has to be
issected in the ﬁrst of the above areas; in the second, the
egions lying behind the recurrent laryngeal nerve should be
xplored, especially to the right but also behind the esoph-
gus; and in the third, the superior retropharyngeal space
nd, more rarely, the carotid bifurcation, hypoglossal nerve
r cervical retrocarotid region.
Endoscopic surgery of the parathyroid glands: Methods and princ
Figure 3 Third exploration area: deep superior perinervous
(≈ 3 cm before RLN entry in larynx), right side. 1) superior pole
of right thyroid lobe; 2) superior thyroid artery and collateral
branches; 3) medial thyroid vein controlled by clips on internal
jugular vein (3′). ITA: inferior thyroid artery; ZT: Zuckerkandl’s
thyroid tubercle; RLN: right recurrent laryngeal nerve; PA1:
upper (P3) retro-lobular prenervous parathyroid adenoma; PA2:
upper (P3) retro-lobular retronervous parathyroid adenoma.
D
T
d
p
M
u
c
s
ﬁ
i
a
o
l
s
u
o
r
t
c
n
U
t
[
t
a
m
r
w
p
r
t
uOnce the adenoma is located, it is essential to control
the vascular pedicle of the affected gland by clipping and
to ensure that the entire gland is resected: this is usually
unproblematic during endoscopic resection, as visibility is
generally excellent.
Inserting an ultrasound-guided harpoon in the adenoma
on the day of surgery can help endoscopic location and save
surgery time.
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Table 1 Schematic comparison of endoscopic versus classical par
Endoscopic parat
without gas insuf
Patient Thin
Without goiter
Imaging Precise targeting
Surgery time Slightly longer
Surgical result Idem (≈ + 90% cu
Surgical complications Idem (≈1% nervo
Quality of anatomic exploration
Teaching ability
Scar quality
Postoperative comfort (pain)iples 159
iscussion
argeted and especially endoscopic parathyroidectomy
epends on the quality of preoperative imaging, which is
rincipally ultrasound and sestamibi scintigraphy. CT and
RI may be performed secondarily [1,3,5]. Inserting an
ltrasound-guided harpoon in the adenoma preoperatively
an improve traditional imaging.
Ultrasound has many advantages: no radiation expo-
ure; precise 3D topography; and direct location, enabling
ne-needle aspiration biopsy and PTH assay [2,4] or
nserting an ultrasound-guided harpoon. It is moreover
quick and inexpensive examination (15% of the cost
f sestamibi scintigraphy). The main drawback is the
earning curve, which requires an experienced ultra-
onographer [2—4]. Comparative studies showed that
ltrasound discovers multi-gland pathology in 26% to 69%
f cases, compared to 9% to 49% for sestamibi scintig-
aphy [2]. Another potential advantage is the ability
o discover ectopic retropharyngeal or retro-esophageal
ervical adenomas or even subcapsular intrathyroid ade-
omas, thanks to their speciﬁc ultrasound aspect [2].
nlike CT, on the other hand, ultrasound is not able
o explore the entire thymic fossa and mediastinum
2,3].
The sensitivity of sestamibi scintigraphy ranges from 64%
o 88% for a single adenoma, but is just 44% for hyperplasia
nd 30% for double adenoma; the rate of false positives,
oreover, is about 15% [2—4]. In a recent study, Kandil et al.
eported 17% negatives on sestamibi scintigraphy, in 75% of
hich ultrasound suggested simple adenoma, with targeted
arathyroidectomy being feasible in 86% [8].
The imaging algorithm for preoperative imaging in spo-
adic primary hyperthyroidism consists ﬁrstly in ultrasound,
hen mibi scintigraphy or CT if ultrasound has proved
ninformative [2—4]: ultrasound locates the adenoma in
he correct cervical quadrant with 72% sensitivity, 94%
peciﬁcity and a positive predictive value (PPV) of 79%.
f ultrasound proves uninformative, mibi scintigraphy can
ocate the adenoma in the correct cervical quadrant with
athyroidectomy.
hyroidectomy
ﬂation
Classical
parathyroidectomy
Habitus (obesity)
Serious goiter
preferable Targeting unimportant
Slightly shorter
re)
us involvement)
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8% sensitivity, 98% speciﬁcity and 82% PPV; for CT, the val-
es are respectively 75%, 91% and 69% [9].
Endoscopic parathyroidectomy without gas insufﬂation is
he attitude of choice when preoperative imaging (ultra-
ound and sestamibi scintigraphy) is concordant [6,7]. The
heoretical drawback is the risk of overlooking multi-gland
nvolvement, present in a mean 10% of cases [2,3], although
eroperative PTH assay can help avoid this [2]. Classi-
ally, exploring the four glands via cervicotomy ensures a
ure rate of 96% to 98%, which is comparable to that of
argeted surgery. A prospective study compared targeted
urgery followed, in the same patients, by 4-gland explo-
ation after ultrasound, sestamibi scintigraphy and rapid
eroperative PTH assay: the potential failure rate was 16%
4]; in reality, targeted surgery failure ranges from 1.7%
o 4% [2,3]. Multi-gland disease, with double adenoma or
yperplasia may be perfectly controlled using a medial
ndoscopic approach [6,7]. Failure of preoperative imaging
etection does not contra-indicate endoscopic exploration
8]. Conversion from endoscopy to classic surgery is rare,
iven a learning curve estimated at 30 operations, and
ainly related to anatomic particularities (obesity, goi-
er) or the particular topography of an ectopic adenoma
Table 1).
Inserting a harpoon at the end of an ultrasound-
uided wire on the day of surgery is a classic means of
etecting non-palpable tumors in breast pathology, and
as recently been used with success in cervical pathol-
gy: the harpoon may be intra- or juxta-lesional, to
arget recurrent metastatic adenopathies or non-palpable
ranchial or thyroglossal cysts [10]. Our own practice
s to position the harpoon on or immediately next to
he adenoma. Recent experience in cervical pathology
oes not point to any particular complications, but the
ascular-nervous relations of the parathyroids call for cau-
ion.
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